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Abstract
Background: Leveraging professionalism has been put forward as a strategy to drive improvement of patient care. We
investigate professionalism as a factor influencing the uptake of quality improvement activities by physicians and nurses
working in European hospitals.
Objective: To (i) investigate the reliability and validity of data yielded by using the self-developed professionalism
measurement tool for physicians and nurses, (ii) describe their levels of professionalism displayed, and (iii) quantify the
extent to which professional attitudes would predict professional behaviors.
Methods and Materials: We designed and deployed survey instruments amongst 5920 physicians and nurses working in
European hospitals. This was conducted under the cross-sectional multilevel study ‘‘Deepening Our Understanding of
Quality Improvement in Europe’’ (DUQuE). We used psychometric and generalized linear mixed modelling techniques to
address the aforementioned objectives.
Results: In all, 2067 (response rate 69.8%) physicians and 2805 nurses (94.8%) representing 74 hospitals in 7 European
countries participated. The professionalism instrument revealed five subscales of professional attitude and one scale for
professional behaviour with moderate to high internal consistency and reliability. Physicians and nurses display equally high
professional attitude sum scores (11.8 and 11.9 respectively out of 16) but seem to have different perceptions towards
separate professionalism aspects. Lastly, professionals displaying higher levels of professional attitudes were more involved
in quality improvement actions (physicians: b = 0.019, P,0.0001; nurses: b = 0.016, P,0.0001) and more inclined to report
colleagues’ underperformance (physicians – odds ratio (OR) 1.12, 95% CI 1.01–1.24; nurses – OR 1.11, 95% CI 1.01–1.23) or
medical errors (physicians – OR 1.14, 95% CI 1.01–1.23; nurses – OR 1.43, 95% CI 1.22–1.67). Involvement in QI actions was
found to increase the odds of reporting incompetence or medical errors.
Conclusion: A tool that reliably and validly measures European physicians’ and nurses’ commitment to professionalism is
now available. Collectively leveraging professionalism as a quality improvement strategy may be beneficial to patient care
quality.
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Introduction
The quality of patient care is highly dependent on the
performance of physicians and nurses. Although the commitment
to the quality of patient care is firmly grounded in the ethical bases
of both the medical and nursing professions, ideas about how this
commitment should translate in assuring and improving patient
care quality have changed over the past decades due to i.e. the
explosion of medical knowledge, increased accountability and cost-
containment demands and the establishment of the science of
quality improvement research. Modern views on professionals’
responsibilities – widely discussed in the context of changing
professionalism – have been laid out in some leading documents
for physicians and nurses: the Physician charter [1] and the Code
of Ethics for Nurses. [2] Both documents stress that today’s
professionals need to consider not only what is right and good for
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individual patients, but to care for all patients and thus for society
as a whole. [1,3,4] For this purpose, professionals are called to
commit to the redefined fundamentals and principles of profes-
sionalism, entailing commitments to professional competence, to
honesty with patients and to improving the quality of care. The
latter needs to reflect the progress that has been made in the
discipline of quality improvement [3], including the engagement of
physicians and nurses in systematic (organizational) quality
improvement activities [5].
More than once, collectively leveraging professionalism has
been put forward as the approach to improve the health system
[5–7]. Given this claim, we were interested in understanding
professionals’ attitudes towards the (re)new(ed) professional
responsibilities and the related professional behaviors in terms of
physicians’ and nurses’ participation in quality improvement
activities and them acting upon personal observations of below
standard care.
Several reviews on the assessment of professionalism have
shown that the measurement of professionalism is problematic [8–
13]. The reviews identified many different methods for assessing
professionalism, a lack of consensus on the definition of
professionalism, changing views of professionalism over time and
the limited reporting of validity and reliability issues [10,12]. In
addition, most assessment instruments are nationally developed
and employed and a validated tool for use at a European level is
not yet available.
Against this background, we aimed to develop a multi-faceted
tool to capture professional attitudes and behaviors of both
physicians and nurses across Europe to empirically investigate
their levels of professionalism. For this purpose, we adopted the
broad concept of professionalism as it was operationalized in the
high impact frameworks mentioned before.
This study was conducted in the context of the DUQuE
(Deepening our Understanding of Quality Improvement in
Europe) project, which focuses on quality management in
European hospitals. Professionalism in the context of the DUQuE
project was defined as ‘a set of attitudes and behaviors of
professional staff (physicians and registered nurses) that is distinct
but related to organisational culture and has implications for
individual motivations, teamwork and professional-patient inter-
action’’. We build upon the notion that professional behaviours
are expressions of professional attitudes. Therefore, we consider
professional attitude to be a predictor of displaying professional
behaviours. We will test this hypothesis in this study. More
specifically, this study’s research question is threefold: (i) to
investigate the reliability and validity of data yielded by using the
professionalism measurement tool for physicians and nurses, (ii) to
describe levels of professionalism as displayed by physicians and
nurses, and (iii) to quantify the extent to which professional
attitudes would predict professional behaviors.
Methods/Design
Ethics Statement
DUQuE fulfils all the requirements for research projects in the
7th framework of EU DG Research [16]. Ethical approval was
obtained by the project coordinator at the Bioethics Committee of
the Health Department of the Government of Catalonia (Spain).
Each country complied with the confidentiality issues according
with national legislation or standards of practice available in each
country. All data was anonymous and codes were used for
hospitals and countries.
DUQuE
This study is part of the Deepening our Understanding of
Quality improvement in Europe (DUQuE) research project. As
suggested by its name, DUQuE builds on the results of its
predecessor, the MARQUiS (Methods of Assessing Response to
Quality Improvement Strategies) project, which demonstrated
substantial variability in the development of hospitals’ quality
improvement systems both within and between countries [14,15].
The overall research objective of the DUQuE project is to study
the relationship of quality improvement systems and culture,
professionals’ involvement, and patient empowerment with the
quality of hospital care in relation to four conditions: acute
myocardial infarction (AMI), deliveries, hip fracture and stroke
[16]. To address these objectives, the DUQuE project team has
conceptualized, adapted and operationalized several measurement
tools assumingly relevant to the quality of care in delivered in
European hospitals [16]. One of them is the professionalism
measurement tool. Although not included in the original DUQuE
research proposal, it was decided after ample discussions in the
research team, that on theoretical grounds the concept of
professional involvement could best be replaced by the two
separate phenomena of professionalism and professional involvement.
The latter concept, dealing with physicians and nurses as clinical
managers, has been explored in a separate study [17] while this
paper focuses on professionalism. The professionalism construct
has its place in the overall DUQuE analysis plan as a factor
influencing the uptake of quality improvement activities by
hospitals (departments) and providing high quality patient care.
This will be explored in this and future studies.
Professionalism Instrument
In this study, we focus on measuring the level of professionalism
of both physicians and (registered) nurses. We developed the
professionalism questionnaire building on aspects of professional-
ism as put forward in two leading documents for physicians and
nurses respectively, the Physician’s charter on professionalism [1],
defining three principles and ten commitments to professionalism
which have achieved worldwide consensus amongst the medical
community, and the Code of Ethics for Nurses [2] concerning the
domain of professional nursing actions, the quality of professional
care, patient safety, and norms of the profession [18]. See Figure 1.
Since previous studies reported on professionalism measures for
physicians or nurses only, we developed a combined tool selecting
constructs and items that had been used and validated before [18–
20]. In particular, we compared and selected from the themes and
questions used by Campbell et al [21] to measure physicians’
conformance with professional norms, based on the Physicians’
Charter, and the items in the Nurses Professional Values Scale,
based on the Nurses Code of Ethics, as developed and validated by
Weis et al [18]. To include the important theme of working
collaboratively with other professionals in continuously improving
quality of patient care, we used a set of validated items on inter-
professional physician-nurse collaboration as validated by Ward
et al [20]. Given the quality improvement context of this study
(DUQuE) and questionnaire length constraints, in the combined
tool, we chose to cover the themes from the professionalism
frameworks most relevant to quality improvement.
In this study, displaying attitudes or behaviors as defined in
these leading documents would qualify as a high level of
professionalism. We designed the professionalism scale to encom-
pass both professional attitudes and behaviors. The attitude scale
included 4 subscales and multiple items: improving quality of care
(4 items), maintaining professional competence (3 items), fulfilling
professional responsibilities (4 items) and interprofessional collab-
Professionalism in Europe
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oration (7 items). Professional behaviors consisted of 6 primary
questions and 2 feeder questions. Attitude questions were
answered on a 5-point Likert scale (1 = strongly disagree, 2 =
somewhat disagree, 3 = neutral, 4 = somewhat agree and 5 =
strongly agree). The professional behaviour items all required a yes
or no answer. In addition, we collected some specific demographic
data. For all we collected data on profession (attending physician,
resident in training, registered nurse), age, sex, number of years
since completion of professional training and membership of a
(national) professional society.
Figure 1. Summary of professional values as defined by the Physician’s Charter (1) and the Code of Ethics for Nurses (2).
doi:10.1371/journal.pone.0097069.g001
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Study Setting and Participants
In total 2960 physicians and 2960 nurses representing 74
hospitals in Czech Republic, France, Germany, Poland, Portugal,
Spain and Turkey were invited to participate in the questionnaire
study. All physicians and nurses approached practiced in one of
the four hospital departments covered by this project: cardiology,
obstetrics, neurology or orthopedics. Questionnaires were trans-
lated from English into 7 languages using standard scientific
forward-backward translation procedures. [22] The questionnaires
were made available electronically via a dedicated web portal. The
data collection took place in the period May 2011 to March 2012.
Data Analysis
After describing the study sample using appropriate statistics, we
used psychometric and multivariable regression techniques to
investigate the structure, reliability, validity and the interrelation-
ships between the domains of the construct ‘‘professionalism’’
among clinical pathway physicians and nurses. We investigated the
factor structure of the questionnaire for each of the four clinical
pathways and for nurses and physicians separately using split file
principal components analysis with varimax rotation. We retained
factors or subscales with an Eigenvalue of at least one and three or
more item loadings [23,24]. Individual items were assigned to the
subscale on which they had the highest factor loading, with a
minimum acceptable loading being 0.30. If an item loaded equally
well on two subscales, subject matter knowledge was used to
choose the assigned subscale. We examined internal consistency
reliability using Cronbach’s alpha, with an alpha of at least 0.70
taken as acceptable [25,26]. We then further examined the
homogeneity of each subscale using item-total correlation
(corrected for item overlap), taking a value above 0.40 as
acceptable. We also assessed the degree of redundancy between
Table 1. Characteristics of hospitals participating in study.
Characteristic N %
All Hospitals 74 (100)
Czech Republic 12 (16.2)
France 11 (14.8)
Germany 4 (5.4)
Poland 12 (16.2)
Portugal 11 (14.8)
Spain 12 (16.2)
Turkey 12 (16.2)
Teaching Hospitals 33 (44.5)
Public Hospitals 59 (79.7)
Approximate number of beds in hospital
,200 7 (9.4)
200–500 22 (29.7)
501–1000 31 (41.8)
.1000 14 (18.9)
doi:10.1371/journal.pone.0097069.t001
Table 2. Characteristics of professionalism survey respondents (grouping attending physicians and residents together)1.
Characteristics All Respondents Physicians2 Nurses
Total number of respondents, N (%) 4872 (100) 2067 (42.4) 2805 (57.5)
Condition pathway, N (%)
Acute Myocardial Infarction 1238 (25.4) 534 (25.8) 704 (25.0)
Deliveries 1166 (23.9) 528 (25.5) 638 (22.7)
Hip Fracture 1198 (24.5) 490 (23.7) 708 (25.2)
Stroke 1270 (26.0) 515 (24.9) 755 (26.9)
Gender, N (%)
Male 1524 (31.2) 1223 (59.1) 301 (10.7)
Female 3309 (67.9) 830 (40.1) 2479 (88.3)
Gender missing 39 (0.8) 14 (0.6) 25 (0.8)
Age (years), Mean (SD) 39.2 (9.7) 40.9 (10.0) 38.0 (9.2)
Age missing, N (%) 72 (0.0) 36 (0.0) 36 (0.0)
Number of years since completion of professional training, Mean (SD) 14.4 (10.1) 13.1 (10.3) 15.3 (9.8)
0–5 years, N (%) 1158 (23.7) 598 (28.9) 560 (19.9)
6–10 years, N (%) 803 (16.4) 367 (17.7) 436 (15.5)
11–20 years, N (%) 1417 (29.0) 525 (25.3) 892 (31.8)
21+ years, N (%) 1318 (27.0) 476 (23.0) 842 (30.0)
Years since training missing, N (%) 176 (0.0) 101 (4.8) 75 (2.6)
Member of professional society, N (%)
Yes 2922 (59.9) 1681 (81.3) 1241 (44.2)
No 1883 (38.6) 364 (17.6) 1519 (54.1)
Professional society missing 67 (1.3) 22 (1.0) 45 (1.6)
1Excluding professionals who are missing responses for .2 out of 5 professional attitudes subscales.
2Includes attending physicians and residents-in-training.
doi:10.1371/journal.pone.0097069.t002
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the subscales using Pearson’s correlation coefficient, such that a
correlation coefficient of less than 0.70 was seen as evidence of
non-redundant subscales [26,27]. We computed the mean scores
for scales, subscale and items among physicians and nurses
separately to gain insights into their distributions. For constructs
that comprised more than one subscale, namely professional
attitudes, the subscales were summed to an index measure. Using
convenient literature-based hypothesis testing [23,26,27], we
further investigated the validity of the professional attitudes by
examining the relationship between it and two assumed predictors
of professionalism: membership in a professional society and years
since completion of professional training, for physicians and nurses
separately. We used generalized linear mixed models with identity
link, accounting for clustering within hospitals and adjusted for
country effects, hospital level number of beds, teaching status,
public versus private ownership, and participant’s age. To
investigate whether professional attitudes could predict profession-
al behaviours, we fit multivariable adjusted generalized linear
mixed models with logit link (reporting odds ratios and their 95%
confidence intervals). All analyses were done in SAS version 9.3
(SAS Inc., Cary, NC; 2012).
Results
Study Participants
In total, 4872 professionals (82.3% response rate) participated in
this study, including 2067 physicians (69.8%; of which 84% were
attendings and 16% residents in training) and 2805 nurses
(94.8%), representing 74 hospitals in the seven DUQuE countries.
Responding professionals were relatively equally divided over the
4 care pathways or departments covered in this study. Physicians
(attendings and residents) were mostly male (59.2%), and nurses
mostly female (88.3%). Mean age of all professionals was 39.2
years, and they had worked a mean of 14.4 years since completion
of their training. Over 81% of the physicians, but only 44% of the
nurses, were members of relevant professional societies. Details on
the study sample are reported in tables 1 and 2.
Structure, Reliability and Validity of the Professionalism
Instrument
Table 3 provides an overview of the professionalism scale factor
loadings, Cronbach’s alpha, and corrected item-total correlations
for both physicians and nurses separately. Principal components
analysis resulted in the same factor structure for physicians and
nurses, revealing 5 subscales of professional attitude, namely
‘improving quality of care’ (items Q1–Q4), ‘maintaining profes-
sional competence’ (items PC1–PC3), ‘fulfilling professional
responsibilities’ (items PR1–PR4), ‘inter-professional education
and collaboration’ (items IC1–IC5) and ‘physician authority’
(items PA1–PA2). For professional behaviours, we found one
factor named ‘professional quality improvement actions’ (items
QA1–QA3). In the physicians’ scale, 4 of the 6 scales achieved
overall moderate to good factor loadings (0.506–0.798). The
subscales ‘maintaining professional competence’ and ‘professional
quality improvement actions’ each contained one item with a
lower factor loading (PC3:0.349 and QA3:0.344 respectively).
The nurses’ scale overall showed slightly better factor loadings
for 4 of the 6 constructs (0.623–0.783). The items PC3 and QA3
also performed less in this scale with factor loadings of 0.411 and
0.353 respectively. In addition, lower factor loadings were
achieved for items IC3 (0.495) and QA1 (0.477). In both
professionalism instruments Cronbach’s alphas were good for the
constructs ‘improving quality of care’ (0.825 for physicians and
0.813 for nurses), ‘fulfilling professional responsibilities’ (0.765 and
0.806) and ‘inter-professional education and collaboration’ (0.78
and 0.771). The ‘physician authority’ scale was good for nurses
(0.721) but weak for physicians (0.543). For both instruments
‘maintaining professional competence’ achieved a borderline
acceptable Cronbach’s alpha (0.668 for physicians and 0.664 for
nurses) and the Cronbach’s alpha’s was poor for the professional
behaviours scale (0.505 for physicians and 0.492 for nurses). In
both, the professionalism scales the item-total correlations were all
well above 0.40 for all items within their composite-scale, with the
exception of item PC3 in the ‘maintaining professional compe-
tence’ scale (0.294 for physicians and 0.337 for nurses), and the 3
items in the professional behaviors construct. For the physicians’
instrument the item-total correlation for items PA1 and PA2 of the
‘physician authority’ scale was 0.373.
The factor analyses repeated for physicians and nurses per
clinical pathway did not reveal new structures. The pathway
specific results are listed in Tables S1 and S2.
For the physicians’ instruments the inter-scale correlations
ranged from 0.31 between ‘improvement of quality care’ and
‘inter-professional collaboration‘ to 0.60 between ‘improvement of
quality care’ and ‘maintaining professional competence’ (Table 4).
For the nurses’ instrument, these numbers were comparable. All
numbers were below the Pearson’s correlation coefficient thresh-
old of 0.70 and so the attitudinal subscales can be considered non-
redundant. For both instruments, the inter-scale correlations
between the professional attitudes constructs and professional
behaviours were close to zero.
Table 5. Validation of professional attitudes index using predictors of professionalism.
Predictor of professionalism Physicians Nurses
b SE Pr .|t| b SE Pr .|t|
Membership in a national professional society1 0.264 0.123 0.0319 0.249 0.100 0.0128
N= 1933 N= 2580
Years since completing professional training2 0.019 0.004 ,.0001 0.008 0.004 0.0444
N= 1886 N= 2576
1Multivariate linear mixed model with random intercept by hospital, adjusted for fixed effects at the country level (country), hospital level (number of beds, teaching
status, and ownership) and patient level (age). Coefficient represents increase in professional attitudes index for individuals who are members of a professional society
(compared to those who are not).
2Multivariate linear mixed model with random intercept by hospital, adjusted for fixed effects at the country level (country), and hospital level (number of beds,
teaching status, ownership). Coefficient represents increase in professional attitudes index per 1-year increase in number of years since completing their professional
training.
doi:10.1371/journal.pone.0097069.t005
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Table 6. Scale mean (SD) scores, and item median (IQR) scores for physicians and nurses separately.
Item nr Scale and items Mean (SD)/Median (Q1–Q3) Score
1 Respondents who agree2% (CI)
Physicians Nurses Physicians Nurses
Professional Attitudes Score3 11.8 (2.0) 11.9 (2.0)
Improving Quality of Care 4.2 (0.7) 4.3 (0.6)
Q1 Physicians and nurses should be willing
to work on quality improvement initiatives.
5 (4–5) 5 (4–5) 93 (92–94) 95 (95–96)
Q2 Physicians and nurses should initiate actions
to improve daily practice.
5 (4–5) 5 (4–5) 90 (89–92) 93 (93–94)
Q3 Physicians and nurses should engage in
ongoing self-evaluation.
4 (4–5) 4 (4–5) 76 (74–78) 82 (80–83)
Q4 Physicians and nurses should participate
in peer evaluations of the quality of care
provided by colleagues.
4 (3–5) 4 (3–5) 62 (60–64) 71 (69–72)
Maintaining Professional Competence 4.3 (0.6) 4.2 (0.6)
PC1 Physicians and nurses should maintain
competency in their area of practice.
5 (4–5) 5 (4–5) 96 (95–97) 95 (94–96)
PC2 Physicians and nurses should seek additional
education to update knowledge and skills.
5 (4–5) 5 (4–5) 97 (96–98) 96 (95–97)
PC3 Physicians and nurses should undergo
recertification/revalidation examinations
periodically throughout their career
4 (3–4) 4 (3–4) 55 (53–57) 57 (55–59)
Fulfilling Professional Responsibilities 3.6 (0.8) 3.9 (0.7)
PR1 Physicians and nurses should disclose all
significant medical errors to affected patients
and/or guardians.
4 (3–4) 4 (3–4) 54 (52–56) 59 (57–61)
PR2 Physicians and nurses should report all
significant medical errors they observe
to hospital, clinic, or other relevant authorities.
4 (3–4) 4 (3–5) 65 (63–67) 74 (72–75)
PR3 Physicians and nurses should report all
instances of significantly impaired or
incompetent colleagues to hospital, clinic,
or other relevant authorities.
4 (3–4) 4 (3–5) 53 (51–55) 67 (65–69)
PR4 Physicians and nurses should confront
practitioners with questionable or
inappropriate practice.
4 (3–5) 4 (4–5) 74 (72–76) 82 (81–83)
Interprofessional Collaboration4 3.7 (0.5) 3.5 (0.6)
Shared education and collaboration 4.0 (0.7) 4.4 (0.6)
IC1 Physicians should be educated to
establish collaborative relationships
with nurses.
4 (4–5) 5 (4–5) 76 (75–78) 93 (92–94)
IC2 Interprofessional relationships between
physicians and nurses should be included
in their educational programs.
4 (3–5) 5 (4–5) 70 (68–72) 91 (90–92)
IC3 Nurses should also have responsibility for
monitoring the effects of medical treatment.
4 (3–5) 4 (3–5) 70 (68–72) 70 (69–72)
IC4 Nurses should clarify a physician’s order
when they feel that it might have the potential
for detrimental effects on the patient.
4 (4–5) 5 (4–5) 88 (86–89) 91 (90–92)
IC5 A nurse should be viewed as a collaborator
and colleague with a physician rather
than his/her assistant.
4 (3.5–5) 5 (4–5) 75 (73–77) 92 (91–93)
Physician Authority 3.5 (0.9) 2.5 (1.2)
PA1 Doctors should be the dominant authority
in all healthcare matters.
4 (4–5) 3 (2–4) 77 (75–79) 37 (36–39)
PA2 The primary function of the nurse is to
carry out physician’s orders.
3 (2–4) 2 (1–3) 37 (35–39) 24 (23–26)
Professional Behaviors5
Professional Quality Improvement Actions 0.4 (0.3) 0.4 (0.3)
QA1 In the last 3 years, have you participated
in a formal error reduction initiative
in your hospital?5
0.4 (0.4) 0.4 (0.4) 40 (38–42) 38 (37–40)
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In multivariate mixed linear models, we detected a positive
relationship between membership in a national professional society
and the summed index score (physicians: b = 0.26, P = 0.0319;
nurses: b = 0.25, P = 0.0128), meaning that being a member of
one’s professional society predicts a doctor or nurse to display a
more professional attitude, We also found a positive relationship
between years since completing professional training and the
summed index score (physicians: b = 0.02, P,0.0001; nurses:
b = 0.01, P,0.0001), meaning that being in practice longer, or
being older, predicts a more professional attitude (Table 5).
Levels of Professionalism among Physicians and Nurses
Table 6 reports the levels of professionalism of physicians and
nurses expressed as attitudinal and behavioural indices and in
terms of their levels of agreement with individual items. The
professional attitude index scores for physicians and nurses were
both high: 11.8 and 11.9 respectively on a scale ranging 0–16.
Physicians scored highest on the attitude scale ‘maintaining
professional competence’ (4.3 on a 5 point scale) and lowest on
the inter-professional collaboration subscale ‘physician authority’
(3.5 out of 5). Nurses scored highest on the attitude scale
‘improving quality of care’ (4.3 out of 5) and also lowest on the
subscale ‘physician authority’ (2.5 out of 5). Most of the
professionals (strongly) agreed with the items in the attitudinal
scales ‘improving quality of care’ (ranging from 62% to 93% for
physicians and ranging from 71% to 95% for nurses) and
‘maintaining professional competence’ (55% to 96% (strong)
agreement for physicians; 57% to 96% agreement for nurses).
Table 6. Cont.
Item nr Scale and items Mean (SD)/Median (Q1–Q3) Score
1 Respondents who agree2% (CI)
Physicians Nurses Physicians Nurses
QA2 In the last 3 years, have you reviewed
medical/nursing records for quality
improvement reasons?5
0.3 (0.4) 0.2 (0.4) 54 (52–56) 49 (47–51)
QA3 In the last 3 years, have you undergone
competency assessment by a professional
society or other authority (i.e., insurance company)?5
0.3 (0.4) 0.2 (0.4) 27 (25–29) 23 (22–25)
Professional Reaction to Colleagues’
Underperformance6
PRC1 If, in the last 3 years, you had direct personal
knowledge of a colleague (physician or nurse)
who was impaired or incompetent in your hospital,
group or practice, did you report that colleague
(physician or nurse) to the hospital, professional
society, or other relevant authority?5
N= 664/7147
0.4 (0.4) 0.6 (0.4) 45 (41–49) 57 (54–61)
PRC2 Other than the care of you or your family
received, if, in the last 3 years you had direct
personal knowledge of a serious medical error
in your hospital, group or practice, did you
report that error to the hospital, professional
society, or other relevant authority?5
N= 540/4607
0.4 (0.4) 0.3 (0.4) 39 (35–43) 30 (26–34)
1Median (Q1–Q3) provided for individual likert scale items (range 1–5), mean (SD) provided for subscales (range 1–5) and binary type items (range 0 or 1).
2For likert scale items, percent of respondents who ‘‘somewhat agree’’ or ‘‘strongly agree’’, for binary type items, percent of respondents answering ‘‘yes’’.
3Professional attitudes score = sum (improving quality of care, maintaining professional competence, fulfilling professional responsibility, Interprofessional
collaboration) – 4 (ranges from 0–16).
4Interprofessional collaboration =mean of shared education and collaboration and physician authority.
5All professional behaviour items are binary (Yes/No) type items.
6Professional reactions to colleagues’ performance not aggregated as a subscale.
7Sample size restricted to those (physicians/nurses) who observed the specific type of underperformance in the past 3 years.
doi:10.1371/journal.pone.0097069.t006
Table 7. Relationship between professional attitudes and quality improvement actions.
Effect Professional Quality Improvement Actions (Score 0–3)
Physicians Nurses
b SE Pr .|t| b SE Pr .|t|
Professional attitudes1 (score range: 0–16) 0.019 0.004 ,.0001 0.016 0.004 ,.0001
N= 1881 N= 2496
1Multivariate linear mixed model with random intercept by hospital, adjusted for fixed effects at the country level (country), hospital level (number of beds, teaching
status, and ownership) and patient level (gender and age).
doi:10.1371/journal.pone.0097069.t007
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Interrelationships between Professional Attitudes and
Professional Behaviours
Using multivariate mixed models, we found positive relation-
ships between professional attitudes and professional behaviours.
In table 7 we report that the summed professionalism index was
positively associated with the quality improvement actions subscale
(physicians: b = 0.019 p,0.0001; nurses: b = 0.016, p,0.0001).
That is, nurses and physicians who are more committed to
professional attitudes, are also more likely to participate in
professional quality improvement actions such as medical/nursing
record reviews, or competency assessment.
In table 8 we report the association of the summed profession-
alism index with increased odds of reporting impaired or
incompetent colleagues (physicians: OR 1.12, 95% CI 1.01–
1.24; nurses: OR 1.11, 95% CI 1.01–1.23) and serious medical
errors (physicians: OR 1.14, 95% CI 1.01–1.23; nurses: OR 1.43,
95% CI 1.22–1.67). We also found (as in Table 8) that the subscale
of professional quality improvement actions was associated with
increased odds of reporting impaired or incompetent colleagues
(physicians: OR 1.52, 95% CI 1.26–1.83; nurses: OR 1.58, 95%
CI 1.30–1.91) and serious medical errors (physicians: OR 1.63,
95% CI 1.33–2.00; nurses: OR 1.29, 95% CI 1.02–1.64). Table 8,
in other words, reports that if a physician or nurse displays a more
professional attitude or is more actively participating in quality
improvement actions, he or she is more likely to report - to the
hospital or relevant authority – known medical errors or impaired
or incompetent peers.
Discussion
We developed an instrument for measuring professionalism of
physicians and nurses working in European hospitals yielding valid
and reliable data. Physicians and nurses display equally high
overall levels of professionalism. Professional attitudes were found
to predict professional behaviors, in particular professionals’
involvement in quality improvement activities and their inclination
to report underperformance or errors to the relevant authorities.
We were able to develop a profession-specific tool for the
measurement of physicians’ and nurses’ professionalism. Although
we combined measures from various validated instruments
developed for different professions, the factor analysis revealed
new constructs structured equally for both professional groups. To
name the constructs, we used the labels employed by the
Physicians’ Charter (i.e. maintaining professional competence,
fulfilling professional responsibilities) meaning that the items
derived from the existing nursing instrument [18] now have new
construct names. Nevertheless, compared to the original instru-
ment, the individual items all showed higher factor loadings.
Higher factor loadings were also found for all but one of the inter-
professional collaboration items adopted from the attitudinal scale
published by Ward et al [19]. Our data revealed the same two
collaboration constructs, ‘shared education and collaboration’ and
‘physician authority’, although the latter scale showed lower
reliability scores for the physicians-completed questionnaires.
Overall, physicians and nurses report high levels of profession-
alism, thus endorsing modern principles of professionalism laid out
by the medical and nursing professions. However, compared to the
results of the Campbell et al [21] survey of professionalism
conducted among North American physicians in 2003, we found
lower levels of agreement with many of the core statements in the
Physicians’ Charter. We could point at the ten-year time gap
between Campbell’s study and ours and at the fact that the
Charter has been far more intensely discussed in the USA than in
any other nation [28]. However, the authors of the Physician’s
Charter state that the members of the medical professions all share
the role of healer–which has roots extending back to Hippocrates–
and, despite the different contexts, should be able to relate and
commit to the set of professional responsibilities outlined in the
Charter [1]. Our study may suggest the opposite, that is that the
big differences in economic, political, legal or organizational
contexts in which professionals in Europe and the USA practice,
and the wide variations in medical practice may after all have
shaped or impacted the professionals’ attitudes and behaviours.
This was also put forward by Roland et al in 2011 [7] when they
reported significant differences in levels of professionalism between
USA and UK doctors. Clearly, the role of various contexts should
be researched further.
Perhaps most striking in the reported professionalism scores are
the relatively low levels of agreement with statements related to
physicians and nurses professional responsibilities, in particular
addressing attitudes reporting medical or nursing errors and
incompetent colleagues. The low scores may reflect the deeply
Table 8. Relationships between professional attitudes/quality improvement actions, and response towards colleagues’
underperformance.
Predictor
Reporting impaired or incompetent colleagues to
hospital or relevant authorities
Odds of reporting serious medical error to hospital
or relevant authorities
Physicians Nurses Physicians Nurses
OR (95% confidence
limits)
OR (95% confidence
limits)
OR (95% confidence
limits)
OR (95% confidence
limits)
Professional attitudes1
(score range 0–16)
1.12 (1.01, 1.24) 1.11 (1.01, 1.23) 1.14 (1.02, 1.26) 1.43 (1.22, 1.67)
N= 620 N=659 N=516 N=426
Professional quality improvement
actions1,2 (score 0–3)3
1.52 (1.26, 1.83) 1.58 (1.30, 1.91) 1.63 (1.33, 2.00) 1.29 (1.02, 1.64)
N= 611 N=650 N=509 N=417
1Multivariate linear mixed model with random intercept by hospital, adjusted for fixed effects at the country level (country), hospital level (number of beds, teaching
status, and ownership) and patient level (gender and age).
2Additionally adjusted for professional attitudes index.
3Professional quality improvement actions modeled as a sum of the yes/no questions QA1–QA3 (range 0–3). Coefficient corresponds to a 1 unit increase (one additional
‘‘Yes’’ response to the question series).
doi:10.1371/journal.pone.0097069.t008
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rooted idea in professional cultures that mistakes are not tolerated
[6], an idea that does not fit in with new civic professionalism that
calls for transparency and systematic improvement of care at the
individual patient and population levels [3]. Other factors that
may explain lower levels of professionalism – at least in an
American sample of physicians - include gender, age, practice
organization and the malpractice environment [19]. As found in
our study, low levels of professionalism are in particular worrisome
as not all physicians and nurses who do express their agreement
with the professional value statement are prepared to act upon it,
i.e. deal with incompetence of a colleague or report errors to the
relevant authorities. Could they be hindered by moral ambiguity
from acting on their expressed professional attitudes? In an
American study by DesRoches et al [19], the most frequently cited
reasons for physicians not to report impaired or incompetent
colleagues was the belief that someone else was taking care of the
problem, and the belief that nothing would happen as a result of
the report. It is worth investigating if these beliefs also pertain to
European professionals or whether there are other reasons why
they do not align their professional attitudes and behaviours.
From a quality improvement perspective it is crucial to improve
disclosure practice; it is said to enhance patient satisfaction and
patients’ trust in physicians’ integrity and could promote higher
quality of care [28]. Professionals may question this; the most
noteworthy gap is the absence of prospective evidence about
whether disclosure indeed improves patient satisfaction [6,29].
To sustain the public’s trust in the medical and nursing
communities, the practice of professionalism should be taken
seriously by every professional. Our study suggests that collectively
leveraging professionalism among physicians and nurses may be
beneficial to the quality of patient care. Higher levels of
professional attitudes are reflected in more professional behav-
iours, in particular among those that more actively participate in
quality improvement and act on identified underperformance or
medical errors. This should not be labelled, per se, as if these
professionals are the better performing professionals in terms of
clinical outcomes; future work will need to investigate this.
Strengths and Limitations
We note several strengths and limitations of this study. This
study is a first that looked at professionalism among physicians and
nurses working in various clinical departments in European
countries. In investigating the properties of the instruments, we did
not perform separate analyses for each of the seven countries, as
this was not permitted under our European (DUQuE) project
agreement. Single countries wanting to use the tools to measure
professionalism of physicians or nurses may want to validate the
tools further in their context.
Conclusion
We have developed and tested a tool for reliably and validly
measuring European physicians’ and nurses’ commitment to
professionalism. Professionals’ relative commitment to the practice
of disclosing medical errors to patients or reporting under-
performance of colleagues raises some concern in terms of their
delivering high quality care to patients. Professionals displaying
higher levels of professional attitudes also seem to behave more
professionally. This suggests that collectively leveraging profes-
sionalism, as a quality improvement strategy, might be beneficial
to patient care. Future research should investigate the plausible
link(s) from professionalism to clinical outcomes.
Supporting Information
Table S1 Physicians: item and scale characteristics,
internal consistency, reliability and item-total correla-
tions, by pathway.
(DOCX)
Table S2 Nurses: item and scale characteristics, inter-
nal consistency, reliability and item-total correlations,
by pathway.
(DOCX)
Acknowledgments
We thank the country coordinators for enabling the data collection and all
respondents for their effort and time to fill out the questionnaires.
The members of the DUQuE Project Consortium are: Klazinga
N, Kringos DS, MJMH Lombarts and Plochg T (Academic Medical
Centre-AMC, University of Amsterdam, THE NETHERLANDS); Lopez
MA, Secanell M, Sunol R and Vallejo P (Avedis Donabedian University
Institute-Universitat Auto´noma de Barcelona FAD. Red de investigacio´n
en servicios de salud en enfermedades cro´nicas REDISSEC, SPAIN);
Bartels P and Kristensen S (Central Denmark Region & Center for
Healthcare Improvements, Aalborg University, DENMARK); Michel P
and Saillour-Glenisson F (Comite´ de la Coordination de l’Evaluation
Clinique et de la Qualite´ en Aquitaine, FRANCE); Vlcek F (Czech
Accreditation Committee, CZECH REPUBLIC); Car M, Jones S and
Klaus E (Dr Foster Intelligence-DFI, UK); Bottaro S and Garel P
(European Hospital and Healthcare Federation-HOPE, BELGIUM);
Saluvan M (Hacettepe University, TURKEY); Bruneau C and De-
paigne-Loth A (Haute Autorite´ de la Sante´-HAS, FRANCE); Shaw C
(University of New South Wales, Australia); Hammer A, Ommen O and
Pfaff H (Institute for Medical Sociology, Health Services Research and
Rehabilitation Science, University of Cologne-IMVR, GERMANY);
Groene O (London School of Hygiene and Tropical Medicine, UK);
Botje D and Wagner C (The Netherlands Institute for Health Services
Research-NIVEL, the NETHERLANDS); Kutaj-Wasikowska H and
Kutryba B (Polish Society for Quality Promotion in Health Care-TPJ,
POLAND); Escoval A and Lı´vio A (Portuguese Association for Hospital
Development-APDH, PORTUGAL) and Eiras M, Franca M and Leite I
(Portuguese Society for Quality in Health Care-SPQS, PORTUGAL);
Almeman F, Kus H and Ozturk K (Turkish Society for Quality
Improvement in Healthcare-SKID, TURKEY); Mannion R (University
of Birmingham, UK); Arah OA, DerSarkissian M, Thompson CA and
Wang A (University of California, Los Angeles-UCLA, USA); Thompson
A (University of Edinburgh, UK)
Author Contributions
Conceived and designed the experiments: KL TP. Performed the
experiments: KL TP. Analyzed the data: OA CT. Contributed reagents/
materials/analysis tools: KL TP OA CT. Wrote the paper: KL TP OA
CT.
References
1. Project of the ABIM foundation, ACP-ASIM Foundation, and European
Federation of Internal Medicine (2002) Medical professionalism in the new
millennium: a physicians’ charter. Ann Intern Med 136: 243–46.
2. American Nurse Association (2001) Code of Ethics for Nurses. Available: www.
nursingworld.org.
3. Brennan TA (2002) Physicians’ professional responsibility to improve the quality
of care. Acad Med 77: 973–80.
4. Cruess RL, Cruess SR (2008) Expectations and obligations: professionalism and
social contract with society. Perspect Biol Med 51: 579–98.
5. Conway PH, Cassel CK (2012) Engaging Physicians and Leveraging
Professionalism. JAMA 308: 979–80.
6. Classen DC, Kilbridge PM (2002) The roles and responsibility of physicians to
improve patient safety within health care delivery systems. Acad Med 77: 963–
72.
Professionalism in Europe
PLOS ONE | www.plosone.org 11 May 2014 | Volume 9 | Issue 5 | e97069
7. Roland M, Rao SR, Sibbald B, Hann M, Harrison S, Walter A et al (2011)
Professional values and reported behaviours of doctors in the USA and UK:
quantitative survey. BMJ Qual Saf 20: 515–21.
8. Arnold L (2002) Assessing professional behavior: yesterday, today and
tomorrow. Acad Med 77: 502–15.
9. Veloski J, Boex JR, Grasberger MJ, Evans A, Wolfson DB (2006) Systematic
review of the literature on assessment, feedback and physicians’ clinical
performance: BEME Guide No. 7. Med Teach 28: 117–28.
10. Jha V, Bekker HL, Duffy SRG, Roberts TE (2007) A systematic review of studies
assessing and facilitating attitudes towards professionalism in medicine. Med
Educ 41: 822–9.
11. Ho M, Lin C, Chiu Y, Lingard L, Ginsburg S (2012) cross-cultural differences A
cross-cultural study of students ’ approaches to professional dilemmas: sticks or
ripples. Med Educ 46: 245–56.
12. Wilkinson TJ, Wade WB, Knock LD (2009) A blueprint to assess profession-
alism: results of a systematic review. Acad Med 84: 551–8.
13. Epstein RM, Hundert EM (2002) Defining and assessing professional
competence. JAMA 287: 226–35.
14. Groene O, Klazinga N, Walshe K, Cucic C, Shaw CD, et al. (2009) Learning
from MARQuIS: future direction of quality and safety in hospital care in the
European Union. Qual Saf Health Care 2009 (Suppl 1): i69–74.
15. Lombarts MJMH, Rupp I, Vallejo P, Sun˜ol R, Klazinga NS (2009) Application
of quality improvement strategies in 389 European hospitals: results of the
MARQuIS project. Qual Saf Health Care 18 Suppl 1: i28–37.
16. Groene O, Klazinga N, Wagner C, Arah OA, Thompson A, et al. (2010)
Investigating organizational quality improvement systems, patient empower-
ment, organizational culture, professional involvement and the quality of care in
European hospitals: the ‘‘Deepening our Understanding of Quality Improve-
ment in Europe (DUQuE)’’ project. BMC health Serv Res 10: 281.
17. Plochg T, Arah OA, Botje D, Thompson CA, Klazinga NS, et al. (2014)
Measuring clinical management by physicians and nurses in European hospitals:
development and validation of two scales. IJQHC Mar 9 (epub ahead of print).
18. Weis D, Schank MJ (2009) Development and psychometric evaluation of the
nurses professional values scale–Revised. J Nurs Meas 17: 221–31.
19. DesRoches CM, Rao SR, Fromson JA, Birnbaum RJ, Iezzoni L, et al. (2010)
Physicians’ perceptions, preparedness for reporting, and experiences related to
impaired and incompetent colleagues. JAMA 304: 187–93.
20. Ward J, Schaal M, Sullivan J, Bowen ME, Erdmann JB, et al. (2009) Reliability
and validity of the Jefferson scale of empathy in undergraduate nursing students.
J Nurs Meas 17: 73–88.
21. Campbell EG (2007) Professionalism in medicine: results of a national Survey.
Ann Intern Med 147: 795–802.
22. Guillemin F, Bombardier C, Beaton D (1993) Cross-cultural adaptation of
health-related quality of life measures: literature review and proposed guidelines.
J Clin Epid 46: 1417–32.
23. Streiner D, Norman G (2008) Health measurement scales: a practical guide to
their development and use. 4th ed. Oxford: Oxford University Press.
24. Stevens J (1992) Applied Multivariate Statistics for the Social Sciences. 2nd ed.
Hillsdale, NJ: Erlbaum.
25. Cronbach L (1951) Coefficient alpha and the internal structure of tests.
Psychometrika 16: 297–334.
26. Arah OA, Hoekstra JBL, Bos AH, Lombarts MJMH (2011) New Tools for
Systematic Evaluation of Teaching Qualities of Medical Faculty: Results of an
Ongoing Multi-Center Survey. PLoS One 6: e25983.
27. Lombarts KMJMH, Bucx MJL, Arah OA (2009) Development of a system for
the evaluation of the teaching qualities of anesthesiology faculty. Anesthesiology
111: 709–16.
28. Cassel CK, Hood V, Bauer W (2012) A Physician Charter: The 10th
Anniversary. Ann Intern Med 157: 290–92.
29. Gallagher TH, Levinson W (2005) Disclosing harmful medical errors to patients.
Arch Int Med 165: 1819–24.
Professionalism in Europe
PLOS ONE | www.plosone.org 12 May 2014 | Volume 9 | Issue 5 | e97069
